Polyglutamine and polyalanine expansions in ataxin7 result in different types of aggregation and levels of toxicity.
Spinocerebellar ataxia type 7 (SCA7) is caused by expansion of a (CAG)n repeat in the ataxin7 gene, resulting in an abnormally long polyglutamine polyQ tract in the translated protein that aggregates in the form of neuronal intranuclear inclusions. Polyalanine (polyA) stretches, implicated in several genetic disorders, also appear to aggregate. To investigate the role of the aggregates in the pathologies, we compared the effects of ataxin7 containing a polyA (ataxin7 - 90A) or polyQ (ataxin7 - 100Q) expansion in HEK 293 cells and in primary cultures of rat mesencephalon. Both proteins formed nuclear and perinuclear aggregates that contained molecular chaperones and components of the ubiquitin-proteasome system, suggesting that they were abnormally folded. Ataxin-90A aggregates differed morphologically from ataxin7 - 100Q aggregates, consisted of small and amorphous rather than fibrillar inclusions and were more toxic to mesencephalic neurons, suggesting that toxicity was determined by the type of aggregate rather than the cellular misfolding response.